We have measured the nonlinear response to the ac magnetic field in the superconducting weak ferromagnet Ru-1222, at different regimes of sample cooling which provides unambiguous evidence of the interplay of the domain structure and the vorticity in the superconducting state. This is direct proof of coexistence of ferromagnetic and superconductive order parameters in high-T c ruthenocuprates.
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Typeset using REVT E X The problem of coexistence of superconductivity (SC) and ferromagnetism (FM) has been studied for almost 50 years starting from the theoretical work by Ginzburg [1] (see also [2] ). Coexistence of weakferromagnetism (W-FM) and SC was discovered some time ago in RuSr 2 R 2−x Ce x Cu 2 O 10 (R=Eu and Gd, Ru-1222) layered cuprate systems [3] , and more recently [4] in [5] . The problem is of general inter-1 est for condensed matter physics and is relevant for many materials, in particular unconventional superconductors (including some heavy fermions) with triplet pairing [6] .
Despite a lot of work done in the past and recently, debates concerning whether such coexistence is genuine are still continuing.
Evidence in favor of coexistence is mostly indirect and refers to some peculiarities of the magnetization curve. One of the most pronounced manifestations of SC-FM coexistence is the spontaneous vortex phase (superconducting vortices induced by the internal magnetic field from the FM magnetization). It explains well the magnetization curve of these materials (see [7] and references therein). However, this phase has not yet been observed experimentally (visualized as the more common mixed state of type II superconductors).
In the past the evidence of the FM-SC coexistence referred mostly to the magnetic properties of the materials affected by the presence of superconductivity. In this letter we present the first experimental evidence of the effect of the ferromagnetic order parameter, on the superconducting order parameter.
The ferromagnetic order parameter, namely the spontaneous magnetization, is a source of an internal magnetic field inside a sample even without an external magnetic field H. On the other hand, the superconducting properties of type-II superconductors depend strongly on whether the sample was cooled to the SC state in zero magnetic field (ZFC) or in a finite magnetic field (FC). Here a "field" is supposed to be an external magnetic field.
We show here that these properties depend also on the internal magnetic field during the cooling process. We exploited the procedure, which we shall call the internal-field cool- 
where χ ter. An ac field h(t) at a frequency of ω/2π = 1.5 kHz and an amplitude up to the h 0 = 3
Oe was generated by a copper solenoid existing inside the SQUID magnetometer. The temperature, dc magnetic field, and amplitude dependencies of the fundamental and third harmonic signals presented here have been measured by the two coils method [9] .
In the present letter the results for the first and third harmonics will be discussed. discussed elsewhere [3, 11] . Ambiguity is connected with the magnetic phase between T m and T N , which is characterized by low coercivity. On the other hand, the T c < T < T m temperature region definitely corresponds to the weak ferromagnetic phase [3] .
The third harmonic behavior is different for T > T c and T < T c . For T > T c the behavior is typical for ferromagnetic materials and was known already from Rayleigh's investigation on iron [12] . The third harmonic response demonstrates a quadratic dependence on h 0 (inset in Fig. 2 ), which directly derived from the oscillatory motion of the domain walls [13] . This signal should decrease at low temperatures and it becomes unobservable under our experimental conditions. For T < T c the third harmonic grows very fast with temperature decreasing (Fig.   1 ), and its dependence on the ac field amplitude (Fig. 2) is different from that at On the other hand, as was noted in the pioneering paper by Ginzburg [1] The absolute value of the average magnetization M is less than the saturation magnetization M, which can determine the vortex density in a single-domain sample [7] . However, the saturation magnetization may create vortices inside domains. Since M changes its direction from domain to domain, we obtain the vortex tangle, which does not con- frozen from normal FM phase on superconducting properties. We tend to believe that the effect revealed in Ru-1222 is a general and can be observed in other materials with FM-SC coexistence.
